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(54) (57) CROCOB PEMOHTA OB^AAHOn 
KOJlOHHbl, BuiioMaiouutft cnycx b nee nx|>- 
pHpoBaHHoro naipy6Ka h pactutipeHiie nticJien- 
hcto ao AHaMCTpa oocaAHoA koaohhu nyreM 
npoTfixcKH Mepe3 Hero HHCTpyMeura, otauucuo- 
mu&cx Ten. mto, c ueAbio nosuuieHHH h a ac>k - 
hoctm nepeKpbiTHR HHTcpaa^a HapyitieHHn. 
onycKaioT AonoAHirreAbHbift ro4>pHpoBaHHbifi 
naTpy6oK h ycTanaannBawr c 3a30poM no Top- 
ity c ochobhum, pacuiHpRK>T odpaweHHyio K 
ocKOBHOMy naTpyCKy KOHueeyio qacrb AonoA- 
HHTeAbHoro naipy6Ka h CMeuiam ero ao yno- 
pa b paHec ycraHOBAeittfuft: a 3aTeM npoTHrn- 

B3K5T HHCTpyMeHT MCpe3 BCCb naTpyooK. 
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\uiiMr\iu\i !»»« .ii?k.*»« Mi!i:r inrrnvtMiiin«»»T» 
ii t,fu:),[U\u\ khk.iiii.in t'Kii.iAim iirtfMMmifi II 
latllHOH lipOMWIII.ICHIHKlM. n »l3CnHkllt lipil 

k:iiiiiT«i.iMi«t\t pewiiiic n6ia.iiiw\ muiohii. 

UiiuvTOH niiuoo \t i;iMoHKii roiJipiipon;iiiin» 
K» iinijiy6K.i h Tpy6a\ iivtcm pacimipciiiiH cm 

[MH'piMt'TBOM BipUBfl 

llc.VKTaiiiOM aaiuioro cnrK«>6a hmbctca 

tllllKIM % KatlCCTOCI peMOIITa. »ITO n6bflCI(HClVn 

ipy;uiocTi»K) oCeciti'MCHiifi paeiioMopnoiu pai> 
iiiMpciiHH nxJipnpoHaiiMoro narpy6Ka no bcch 
,niiiic. Hpii ciuibMoM iioBpeaucHiin ko,ioHhu 
ii Oaibtitotl iiMHMimc napnja oocaanan koyioii- 
m;i mojkpt 6wTb iiapyuieiia, a nepaBHOMcpiioe 
paciiuipcHMc naTpy6ka npiiBojin k VMCHbMie- 
iiiimi em npoxoaiioro ccmchhh. 

Haiioowicc 6.hi:ikiim k iipeanaraeMOMy hu- 
.ihctch ciiocoti peMOina oocaanoA koviohhm. 
Biwiwiamiuiui cnycx b Hee ro*J>pHpuBaniioro 
nnTpyfiKa n pacmiipcHiic nocneaHero au aii- 
asieipa oocaaHofi Ko/ioinibi nyTeM npoTJDKKH 
Mtrpcii iiero HiicTpyMcirra [21- 

HeaocTaTOK lUBccTiioro cnocoGa 3aiciio- 
•laeTCfl b mb.iom nnae>KHOCTH nepenpuTHf? jo- 

UN liapyillCHMH. 4TO CRfl33HO C BO3M0)KH0CTblO 

c.iy«iacR b npaKTMKc pcMOHTa oocaaHbix ko- 
.loiiii. Koraa nocic ycTanoBKii ro<J>piipoBaiino- 
ro naTpyoKa nerepMeTHMHCKTb coxpaHHeTCfl. 
npii'ieM 3ohh iirrepNeriiMHOCTM, Kan npaBit-io, 
iiaxo.iincfl itciiucpeacTBCHHo Hail 11.111 noa yc- 
ranorviinHUM paHee naTpy6K0M. .TlHKBHaiipo- 
miri. y Herep\iviimnocTb mojkho rojibKO ny- 
tcm yciaMOBKii aonaiHiiTeJibHoro naTpyfina b 
ctwk k ywe y c t a h o b.i e h h o m y . 

Ue.ib H3o6peTeHH» — noBbiuieHHe Hanem-. 
ikxtii ncpcKpuTHB miTepBavia NapyiueHHR. 

nocTan.icnHaB ue^b aocTHraeTcn tcm. sto 

U OlOCOOC |>CMOHTa o6caAH0H KO/IOHHbJ, BKJIK>- 

naiomcM cnycK b Hee ro^pupoBaiiHoro naipy6- 
ka n pacwupcHiic nocneaiioro no anaMCTpa 06- 
ca/iHofi KaioHHw nyTCM npoTBJKKH Mepc3 Hero 
HHcrpyMCiiTa. cnycKawT aono/iHHTe-ibHbin roty- 

pMpOBaftHWH naTp\60K H yCTdHBBa HB3I0T c 3a- 

3opo.M no Topuy c ochobhwm. pacujupHioT 66- 
pauieHHyio k ochobhom}' naTpyCicy KOHueByio 
MacTb aono.imtieabHoro narpyCKa n CMemaioT 
ero ao ynopa b paiiee ycTaitoBJieHHbiH. a 3a- 
tcm npoTRriiBaioT HHdpyMeHT Mepe3 aecb naT- 
pyfioK. 

Ha <f>nr. I -5 noKasaHa noc.ieaoBaTeJib 
Hoctb yctShobkh aono.iHHTeabHoro naipy6Ka 
na.i ocmobiiiSm; Ha (J)Mr. 6—10 — to we. npH 
ycTaHoBKe iiono.iHHTe.ibHoro iiaTpy6xa noa 
ocmobhum; Ha (t>Mr. 1 1 — ceMeHHe A— A Ha 
ttiitr. 3. 

Cnocoft BK.iioMaeT noc-rcenoBaTe/ibHocTb one 
paiiHH c micTpyyeHTOM I. HanpiiMep, c pann- 
a.ibMO-pariiinpflioiuMMcn kohuom. HHCTpyMeiiT 
oiiyiKaioT b iKBawnny Ha Tpy6ax 2 k MecTy 3 



M.,p\ IIU HIMI .l.:i»«>H K«M»lHtlU » .1 .IIIMIt .lt. 

mum nutyiiipopaMtMJM naipv^KuM I m \iih|miv .». 

ll(K*.UMOB;illMbH»K*ll. cilK pallllli f l« » i linoA 

itpif paotire ciih.u Bnrpx ((|>Mr.-l . r ») Vila 

HOH.1l'HHWM paHCC IbiaCTHjlh B HIIJll* nMj>|>M|H»- 

* naniioro naTp>i»xa 6 jainiMaei iKkioxceHiie. m>- 
Kaiamioe na 4>nr. I. m Hapyuieime 3 o6ca.iHOH 

K0.TOHHU OCTaeTCB HCIiepfKpblT WM. HaMMHaH OT 

.ro.ioBbi ruacTbJpH 6 n Bbiuie. ilomuHHTc-ib- 
mwh ro4)pifpoBaHHbJH naxpyooK 4 onycKaercR 
to k paHce ycTaHOB.ieHiio.My iwanbipio 6 c hh- 
TepBa.ioM ot Hero no Topuy. 

3a tcm b Tpyftax 2 co:uaioi MaftMTomiur 
.laiuetuie >kh/ik(k!TH, paBHoe 1/3 pa6<>Mero auh 

.ieHH«, B 3TO BpeMR MHCTpVMCIIT I pa cm up Her 

t5 inacTupb b npe.Kuax, noKa3aMiiw.x tin «|»nr. II. 
t. e. lie iiojiHOCTbo. CueiiJieHHc n.iacTbipn c ko- 
.iohhoh npoH30HAeT .Kiiiib* no BblCTyiiaM. Upn 
bccm stow npoTH^Ka MHCTpyMeiiTa I b iuac- 
Tupc (4>nr. 2) cocTaa-iflci Ha<ia~ibHyio qairri. 

CrO iLTtlllbl. MTO I103BO.HIT .lerKO CABMHyTb CHl 

20 BHH3 ynopoM 5 ao KoiiTaKTa b paiiee ycTaium- 
.leHHbiH n.iacTbipb 6 6>3 Hax.iecTKit (fpur. 3 
h 4) ii itepeKpbtTb HiiTepBa^i Me*oy hhmm .no- 
no.iHHTe.nb hum ruiacThipew 4. 

rioc.ic ?Toro AaB^enne wh.ikocth b rnicrpy* 
MeHTc I cHiiyKaioT ao Hy^iH. PaAHanbii ue Ha- 

25 rpy3KH HHCTpyMeHTa I Ha naTpy6oK 4 yMCHb- 
ujaioTCB. ii oh nepeBo/iHTcn b Hasa,ibHot» ho- 
.io)Kciine (4>ifr. 3). VnopoM 5 CMemaioT uaTpy- 
6ok 4 bhh3 no ynopa B.paHee ycTanoB.ien- 
hwh ruiacTbipb 6. nepeKpuBaq HHTepHa«i napy- 

30 ujeHHH (4>Hr. 4). HiDKHBH MacTb naTpy6Ka 4 
ynitpaeTcs b BepxHioio MacTb paHee ycTanoB* 
^eHHoro fwacTwpH 6. B Mecre coeAHHeHHB no- 
^yMaeTCH repMeTHMHoc coejiHiieiiHe jisyx toh- 
koctchhux ruiacTbipeA h noc.ie 3Toro HHcipy 
MeHT 1 npoifirHBaioT Mepe3 iiaipy6oK 4 ao bw- 

35 XOA3 H3 Hero <<J>ht. 5). 

B npOH3BojKTBe pa6or no ycTaHOBKc n-iac- 
Tbipn b o6caanoH KOJiOHHe ecTb napnaHT,. Kor- 
aa n^acTbipb pacujHpHeTCB HHCTpyMeHTOM I 

CBepxy BHH3. 

nocfleaoBaTe^ibHOCTb onepaunn no npea.ia- 
40 raeMOMy cnoco5y b 3tom c^yMae aHa^orHMHa 
nepBOMy BapnaHTy. TonbHO aono^HHTe/ibHUH 
naTpy6oK 4 ycTaHaB^HBam 3aT«)KKofi Tpy6 2 
BBepx no ynopa b paHee ycTaHOBJicHHuft n^ac* 
Tbipb 6 b o6cbahoh KonoHHe ($ht. 6-10). 

Tbkhm o6pa30M, Hcnojib3yn npea/iaraeMUH 
cnoco6 coejaHHeHH« njiacTbipeft mojkho noBw- 
cHTb HaaoKHocTb nepeKpwTHB HapyuieHHoro 
HHTepsa^a o6caflHOH kojjohhu. 

ripe/LnaraeMbiH cnoco6 ycTpanneT noBTop- 
Koe ueMeHTHpoaaHHe o6caaHbix ko^iohh Mepe3 
50 ae(}>eKT b KOJionne. 

J/ct3 HODKa noiio-iniiTe^bnoro n.iacThipn 3h;i 
HHTeyibiio conpaTHT ii npcMfl. 3aTpa«iHBaeMoe 
Ha npHroTOB^eiine h j.ikhmkv MaTcpna.ion 

pe3 aC(()CKT B KOJlOHIie. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve, Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1 , for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 1 1 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 
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Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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